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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 
A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1. 17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 .17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 5/15/06 has been entered. 
Claims 1, 5, and 8 have been amended. 

Claims 1, 3, 5, 6, 8, and 14-20 are presently pending and considered. 

Claim Objections 

In light of Applicant's amendments, the objections to claim 1 are withdrawn. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

In light of Applicant's amendment and argument, the rejections of Claims 1, 3, 5-6, 8, 
and 14-20 under 35 U.S.C. 112, second paragraph, as being indefinite for failing to particularly 
point out and distinctly claim the subject matter which applicant regards as the invention, are 
withdrawn. 



Application/Control Number: 10/045,721 Page 3 

Art Unit: 1633 

Claim Rejections - 35 USC § 112 - new matter 

In light of Applicant's amendments, the rejections of Claims 1, 3, 5-6, 8, and 14-20 under 
35 U.S.C. 1 12, first paragraph, as failing to comply with the written description requirement, for 
reasons necessitated by amendment, are withdrawn; however: 

Claims 1, 3, 5, 6, 8, and 14-18 are newly rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

Claim 1, from which all the other pending claims are dependent, and therefore 
encompass, encompasses culturing the ES cells for at least about 5 days in the absence of a test 
substance, under any conditions. 

Applicant only broadly avers that support for this amendment is present in the 
specification, without further explanation of how the originally-filed specification and claims 
provide support for such a broad limitation. 

The Examiner has reviewed the specification, and found that no explicit support for such 
a limitation exists, e.g., pp. 1-2, which provide the most explicit support for the claims, does not 
teach culturing prior to addition of test substances for any specific time period. 

Hence, the specification provides no explicit support the limitation. However, page 16 of 
the specification (paragraph 2 and FIGURE 2), uses implicit disclosure of a specific experiment 
to show that EB bodies may differentiated from mouse ES cells, and are found attached to 
collagen coated culture plates, upon such differentiation of ES cells in culture. Further, 
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Applicant's culturing for 5 days required the culturing of cells under conditions that promote ES 
cell differentiation into embryoid bodies (Id.). Moreover, Applicant's equivalent to test 
substances were subsequently added (Id.). 

Therefore, the Artisan could not determine that Applicant was in possession of a generic 
method to identify drug candidates for promoting tissue-specific differention of an ES cell, and 
would further determine Applicant's disclosure to indicate that embryoid bodies could be further 
differentiated, not ES cells. 

Response to Argument - new matter 
Applicant's argument 5/15/06 has been fully considered but is not found persuasive. 
Applicant only broadly avers that no new matter has been introduced (p. 7, paragraph 2). 
Such is not persuasive. Broad aversion does not supplant the need for evidence. 
Therefore, the new matter rejection is newly applied. 

Claim Rejections - 35 USC §112 
The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

In light of Applicant's amendments, the rejections of Claims 1, 3, 5-6, 8, and 14-20 under 
35 U.S.C. 1 12, first paragraph, as failing to comply with the enablement requirement, for reasons 
of record, are withdrawn; however: 

Claims 1,3, 5-6, 8, and 14-20 are newly rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject matter which 
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was not described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. 

Applicant's claims are drawn to identifying compounds that cause ES cells to 
differentiate into to specific tissues, however, the cells are cultured for at least about 5 days prior 
to adding the test substances. 

The specification only provides a teaching that such culturing is to form EB bodies, 
which are differentatied from ES cells (e.g., p. 15 and FIGURE 2). Hence, the Artisan would not 
reasonably predict this method to identify compounds that cause ES cells to differentiate, but 
instead to identify compounds that cause EBs to differentiate into tissue-specific cell types. 

Hence, the Artisan would have to experiment to determine if any specific obtained 
compound can actually cause differentiation of an ES cell into a specific cell type. 

Such experimentation is considered undue amounting to inventing Applicant's screen for 
Applicant. 

Response to Argument - Enablement 

Applicant's argument of 5/15/06 has been fully considered but is not found persuasive. 

Applicant argues that the claims are not directed to whether a test substance induces 
differentiation to a specific cell type, but only whether it induces differentiation (p. 8, paragraph 
2). 

Such is not persuasive. Applicant's preamble teaches "promoting tissue-specific 
differentiation" and not a generic differentiation. Further, the step of analyzing requires analysis 
for increased "tissue-specific gene expression". How could it possibly be anything other than a 
specific tissue to which it will differentiate? Lastly, the best possible support for Applicant's 
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culturing for 7-18 days in the presence of the test substance is for specific tissue types (pp. 9-10, 
paragraph bridging). Hence, the Artisan would not understand these claims to be methods to 
identify generic differentiation agents. 

Claim Rejections - 35 USC §103- Liu/Keller 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 3, 8 and 14-19 are newly rejected under 35 U.S.C. 103(a) as being unpatentable 
over WIPO document No. WO/10535 to Liu and Leahy, et al. (1999) J. Exp. Zoo., 284: 67-81. 

Claims 1, 3, 5, and 14-19 encompass a method to identify a drug candidate for promoting 
tissue-specific differentiation of an embryonic stem cell, comprising providing a library of at 
least 2 test substances, culturing the ES cells in at least 2 cultures for at least about 5 days in the 
absence of a test substance, contacting the cultures, separately, with either the first or second test 
substance, culturing for 4-18 additional days, and analyzing for increased tissue-specific gene 
expression. Claims 3 and 5 require the ES cells to be mammalian. Claim 8 requires one of the 
culturing steps to be at about 37 deg. C, in a carbon-dioxide containing incubator. Claims 14, 16, 
17, 18, and 19 requiring the analyzing the step to comprise isolating mRNA from the cultures, 
which is eitehr isolating total RNA from the cultures or further requiring PCR to make cDNAs, 
using PCR, the mRNA is immobilized on a substrate, or the substrate is contacted with a probe 
which hybridizes to tissue- specific mRNA. 
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Although Liu does not define the steps contemplated by Applicant in the same manner as 
Applicant defines these steps, Liu obviates many of the limitations. Specifically, Liu discloses 
"methods to identify a therapeutic agent that modulates the expression of at least one stem cell 
gene associated with the differentiation ... of stem cells" (Liu, ABSTRACT). Such stem cells 
include ES cells (e.g., p. 6, paragraph 3). Liu teaches the identification of stem cell genes that 
are differentially expressed at various stages of differentiation by preparing gene expression 
profiles before and after differentiation (Id., p. 5, lines 1-6). This encompasses defining those 
genes that are expressed in a tissue-specific manner, as well as those genes that are down- 
regulated in a tissue-specific manner, as well as those genes that are up-regulated in a tissue 
specific manner, and therefore, defines the markers that would be analyzed for increased specific 
gene expression. Further, Liu teaches comparison of the gene expression profiles with that of a 
stem cell population treated with a substance, to identify substances that modulate the expression 
of these genes, and therefore, would be associated with stem cell differentiation (Id., p. 5, lines 7- 
18; EXAMPLES 2-3). Moreover, Liu obviates the limitation of culturing the cells after 
contacting the cells with the substance, as one of ordinary skill in the art at the time of the 
invention would have known that time is needed to allow differentiation of the cells and changes 
in expression to take place, and hence, 7-18 days would be obtained depending on the specific 
lineage. Liu also teaches the aspects of mRNA isolation (p. 20), total cellular RNA isolation (p. 
20), reverse transcription (p. 20), PCR amplification (pp. 23-24), immobilized mRNA 
(EXAMPLE 4), and probing for mRNA (EXAMPLE 4). 

However, Liu does not teach or make obvious the prior step of culturing the cells for 5 
days in the absence of a test substance or the use of mouse Rl ES cells. 
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On the other hand, Leahy teaches embryoid bodies can made of ES cells, which 
differentiate into various cells of the postimplantation embryo by culturing under specific 
conditions for 5 days and up (p. 70). Moreover, Leahy teaches the addition of exogenous factors 
to increase differentiation of these embryoid bodies into specific lineages prior to screening for 
markers for differentiation of these cells into specific lineages (p. 80). Also, Leahy teaches that 
mouse Rl cells may be used (e.g., p. 68, col. 2, paragraph 2). Lastly, it is noted that Leahy 
teaches the days in suspension culture to differentiate the cells into other lineages, including up 
to 10 days, along with various markers which are expressed. 

Hence, at the time of invention, it would have been obvious to modify the methods of Liu 
by using the methods of Leahy to make embryoid bodies, which are then screened for factors 
causing further differentiation of such cells to specific cell type. The Artisan would have been 
motivated to do so, as Liu had taught the screening method applicable to the cells, and Leahy had 
demonstrated the ability to make EB cells which can then form the various lineages. Moreover, 
the Artisan would have had a reasonable expectation of success, as Liu had taught the screening 
methods, and Leahy had demonstrated the ability to make the EB bodies and differentiate the ES 
cells to various types of cells. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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Claims 1, 3, 5, 6, 8, and 14-19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over WTPO document No. WO/10535 to Liu and Leahy, et al. (1999) I Exp. Zoo., 284: 67-81, as 
applied to claim 1 above, and further in view of US Pat No 5,874,301 to Keller, et al. 

With regard to claim 1, the rejection is similarly obvious over Liu and Keller, as shown 
above. However, Liu and Leahy do not teach or make obvious the use of human ES cells, or the 
use of carbon-dioxide-containing environments for culturing at 37 deg. C. Further these 
rejections are also applied to all claims as Applicant may argue that the simple combination of 
Liu and Keller does not teach culturing for 7-18 days, and hence, Keller is also used to teach that 
the specific differentiation to hepatocytes is obvious for 14 days. 

On the other hand, Keller teaches isolated embryonic cell populations (TITLE), including 
ES cells (e.g., col. 5, paragraphs 5-6; col. 2, lines 5-8), which cells may be cultured prior to 
differentiation (e.g., col. 7, paragraph 1), which cells may be then used in differentiation 
experiments to derive various differentiated cell types (EXAMPLES). One such cell is the 
hepatocyte, which required culturing under appropriate conditions (i.e., differentiation 
conditions) for at least about 14 days (e.g., col. 20, paragraph 4). Keller also teaches mouse 
embryonic stem cells (EXAMPLE 1). Such cells may also be derived from, inter alia, humans 
(col. 6, paragraph 2). Further, culturing conditions include 37 deg C and carbon-dioxide- 
containing environments (e.g., col. 10, paragraph 1; EXAMPLE 1). 

Hence, at the time of invention, it would have been obvious to modify the methods of 
Liu/Leahy with the culturing conditions and cells of Keller 
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Claim Rejections - 35 USC§103 

In light of the amendments, the rejection of Claim 20 under 35 U.S.C. 103(a) as being 
unpatentable over Liu/Leahy or Liu/Leahy/Keller as applied to claim 1, above, and further in 
view of U.S. Patent No. 5,143,854 to Pirrung. 

As shown above, claim 1 is obviated by Liu/Leahy or Liu/Leahy/Keller, however none of 
the references teach or suggest the use of gene chip technology. 

On the other hand, Pirrung teaches the use of such gene chip technology for the analysis 
of arrays of peptides for activity (ABSTRACT). Specifically, Pirrung teaches such technology is 
useful for, e.g., "[screening large numbers of polymers for biological activity" (e.g., col. 3, lines 
39-41). 

Moreover, one of ordinary skill in the art at the time of invention by Applicant would 
have found it obvious to modify the teaches of either Liu/Leahy or Liu/Leahy/Keller by the use 
of gene technology as taught by Pirrung. The Artisan would have been motivated to do so 
because Pirrung allows for the controlled synthesis of a variety of polymers in a small space, 
which is particularly suited to the screening system described (ABSTRACT). Also, because 
both the references teach the various steps, and Pirrung has shown the gene chip technology 
successful, there exists a reasonable expectation of success. 



Conclusion 



No claim is allowed. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Robert M. Kelly, Art Unit 1633, whose telephone number is 
(571) 272-0729. The examiner can normally be reached on M-F, 9:00am-5 :00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dave Nguyen can be reached on (571) 272-073 1 . The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Robert M. Kelly, Ph.D. 
Examiner, USPTO, AU 1633 
2C55 Remsen Building 
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